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Rapid Prototyping Techniques 
Stereolithography (SLA) 
Laminated Object Manufacturing (LOM) 
Selective Laser Sintering (SLS) 
Fused Deposition Modeling (FDM)  
Solid Ground Contouring (SGC)  
3-D Printing  
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57753%&8.6$! 5&#)%! $&! #56$! G57.*%7.3$! 8$! +&.! 6/+8$.! *58$.,*5G$#.! F%*! 3L+/$3$''.! 8$!
8$4%!#)$*+*,$#)%0!
N&G$&%!$3!F*./%6$6/5!E!#.6/*%//.!5!*$52$3$/5*%!$3!F5'$%&/%!+/$3$''5&8.!$4F$5&/$!
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!M)CW!"/!%X!M,4,!;+)*);%!6'+!:,+4,!31',3'1%4,1)%!6'+!3%8)'*4'!
!M)CW!"/!<!M,4,!'*6,1%+'X!,;;+7$),*'!31',3'1%4,1)%!!!!
!M)CW!"9!P0B!31',3'1%4,1)%X!$)!':)6'*8)%!+%!:,+7&)*,$%!%1'%!,$4',+)4);%!)*!1'C),*'!/?F/@!!
! /9!
!M)CW!"=!01,C'44,!:)147%+'!31',3'1%4,1),X!&%*6)<7+';4,&)%!3%18)%+'!!!
!M)CW"?! 01,C'44,! '! 1'%+)88%8),*'! 6'++%! 6)&%! ;N)171C);,! 6)! 4%C+),! 3'1!1)31,6711'!)+!31,C'44,!,$4',4,&);,!&%*6)<,+%1'!!
Virtual project 
Dima di taglio 
CAD-Computer Aided Design 
CAM-Computer Aided Manifacturing 
! /=!
!M)CW! "G! 01,C'44,! '! 1'%+)88%8),*'! 6'++%! 3+%;;%! 1);,$41744):%!3'1$,*%+)88%4%!!
!M)CW!"@!0,$)8),*%&'*4,!6'++%!6)&%!6)!4%C+),!&%*6)<,+%1'!!!
!M)CW"L! 0,$)8),*%&'*4,! 6'++%! 3+%;;%! 1);,$41744):%! '6! )*$'44)*C! 6'+!+'&<,!&);1,:%$;,+%1'!6)!3'1,*'!
CAD-Computer Aided Design 
CAM-Computer Aided Manifacturing 
(DMLS-Direct Metal Laser Sintering) 
Placca ricostruttiva 
! /?!
!!
!M)CW! -.! M,4,! '*6,1%+'! 3,$4,3'1%4,1)%X! $)! %331'88%! )+! &%*4'*)&'*4,!6'++%!;,11'44%!,;;+7$),*'!6'+!3%8)'*4'!! !
!!
<$,0!1V!<./.!#3$&$#)%!8%3!7.3/.!F.6/.F%*5/.*$%!! ! <T DL$&/%*%6654%&/.!8$!+&!*54.!45&8$2.35*%!#.&!#.$&7.3,$4%&/.!8%3!
#.&8$3.! $4F.&%! 35! &%#%66$/H! 8$! F*.#%8%*%! 58! +&5! *$#.6/*+'$.&%!
+/$3$''5&8.! +&5! F35##5! (>?;(>9! #)%! $&#3+85! 35! 4.*G.3.,$5!
#.&8$35*%!65&5!#.&/*.35/%*53%!!0%8)'*4'! 6)! ?9! %**)! %(('44,! 6%! :,+7&)*,$%! *',(,1&%8),*'!;N'1%4,;)$4);%!6'+!;,13,O1%&,!&%*6)<,+%1'!$)*)$41,!01,C1%&&%! ;N)171C);,X! '&)&%*6)<7+';4,&)%! '! 1);,$4178),*'! ;,*!+'&<,!+)<'1,!&);1,:%$;,+%1'!6)!3'1,*'!
! /G!
!
!M)CW!--!M,4,!;+)*);N'!6'+!:,+4,!31',3'1%4,1)'!!
!M)CW!-/!P0B!%1;%4'!6'*4%+)X!:,+7&)*,$%!*',(,1&%8),*'!,$4',+)4);%!6'+!;,13,!1%&,!&%*6)<,+%1'!$)*)$41,!
! !M)CW!-9!B2!31',3'1%4,1)%X!$)!%331'88%!)+!;,&3+'4,!$,::'14)&'*4,!6'++%!&,1(,+,C)%!&%*6)<,+%1'!;,*!)*()+41%8),*'!6%!3%14'!6'++%!*',3+%$)%!6')!4'$$74)!&,++)!+)&)41,()!!
! /@!
!M)CW!-=!01,C'44,!6'++%!6)&%!6)!4%C+),!&%*6)<,+%1'!)*!4'$$74,!,$$',!$%*,!*,*!)*4'1'$$%4,!6%++%!*',3+%$)%!
!M)CW! -?! 01,C'44,! 6'++%! 3+%;;%! 1);,$41744):%! &,6'++%4%! :)147%+&'*4'!74)+)88%*6,! +Y'&)&%*6)<,+%! $%*%! ;,*41,+%4'1%+'! %441%:'1$,! +%! 4';*);%!6'+!&)11,1)*C!!!
! /L!
!M)CW-G!0,$)8),*%&'*4,!)*41%,3'1%4,1),!6'++%!6)&%!6)!4%C+),!!
!M)CW!-@!0,$)8),*%&'*4,!6'++%!3+%;;%!1);,$41744):%!'!6'+!+'&<,!+)<'1,!6)!3'1,*'!!!!
!
<$,0!1W!R-g!F.6/.F%*5/.*$5!!!
! 9.!
!M)CW! /.! B;! 6)! ;,*41,++,! 3,$4,3'1%4,1),! %! 7*! &'$'! 6%++Y)*4'1:'*4,!;N)171C);,!!! ;T 6%!E!35!6$&G$6$!58!%66%*%!$&/%*%665/5!85!4535//$5!E!F.66$2$3%!*$#.**%*%!
58! +&5! 3$2*5*n! 8$! 45&8$2.3%! #)%! F%*4%//5&.! 8$! 6#%,3$%*%! 35!
4.*G.3.,$5! F$M! 58%,+5/5! $&! 7$*/+! 8%3! #.**%//.! *5FF.*/.!
$&/%*456#%335*%!!0%8)'*4'!6)!?G!%%!%(('44%!6%!%&'+,<+%$4,&%!6'+!;,13,!&%*6)<,+%1'W!01,C'44,! ;N)171C);,X! <)1'$'8),*'! &%*6)<,+%1'! '! 1);,$4178),*'! ;,*!+'&<,!+)<'1,!6)!3'1,*'!!
!M)CW!/"!M,4,!;+)*);N'!!6'+!:,+4,!31',3'1%4,1)'!!!
! 9"!
!M)CW!/-!M,4,!'*6,1%+'!!
!M)CW//! B;! 31',3'1%4,1)%X! ;,&3+'4%! $,$4)478),*'! 6%! 3%14'! 6'++%!*',3+%$)%!6'+!;,13,!&%*6)<,+%1'!!
! 9-!
!M)CW!/9!01,C'44,!6'&,+)4):,X!<)1'$'8),*'!&%*6)<,+%1'!!
!M)CW/=! 01,C'44,! 1);,$41744):,X! $)! &,6'++%! +%! 3+%;;%! 1);,$41744):%!74)+)88%*6,! 7*%! &%*6)<,+%! :)147%+'! 4'*'*6,! ;,*4,! 6'+! ;,11'44,!1%33,14,!)*4'1&%$;'++%1'!41%!+'!67'!%1;%4'!6'*4%+)!!
Virtual project 
! 9/!
!M)CW!/?!01,C'44,!31',3'1%4,1),!6'++%!1)%<)+)4%8),*'!31,4'$);%!6'()*)4):%!S0HAUT!
!M)CW! /G! 0,$)8),*%&'*4,! 6'++%! 6)&%! 6)! 4%C+),! &%*6)<,+%1'X! Z! $4%4!74)+)88%4%! 7*%! 3+%;;%! 6)! >7N1! 3'1! %$$);71%1'! )+! &%*4'*)&'*4,! 6)! 7*!;,11'44,!1%33,14,!;,*6)+,F(,$$%!!!
!M)CW!/@!01,C'44,!6'++%!6)&%!6)!4%C+),!3'1!+'!,$4',4,&)'!&%*6)<,+%1)!
! 99!
!M)CW!/L![4)+)88,!)*41%,3'1%4,1),!6'++%!6)&%!3'1!)+!3'1,*'!!
!M)CW! 9.! 0,$)8),*%&'*4,! 6'++%! 3+%;;%! 1);,$41744):%! '! 6'+! +'&<,! 6)!3'1,*'!,$4',4,&)88%4,!
!M)CW!9"!P0B!6)!;,*41,++,!3,$4,3'1%4,1),!!
! 9=!
!M)CW! 9-! B;! 6)! ;,*41,++,! 3,$4,3'1%4,1),! %! 6)$4%*8%! 6)! "! &'$'! 6%++%!;N)171C)%!!
!
<$,0!hC!<./.!#3$&$#)%!8%3!7.3/.!F.6/.F%*5/.*$%!!!!
=$#.6/*+'$.&$!45&8$2.35*$!6%#.&85*$%U!!
"%! #$! /*.7$54.! 8$! G.&/%! 58! +&5! F5'$%&/%! 5GG%//5! 85! %6$/$! 8$! 8%4.3$'$.&%!
45&8$2.35*%I! 8$6F.&%&8.! 8%335! g(! F*%.F%*5/.*$5! 5&/%#%8%&/%!
533L$&/%*7%&/.! 8%4.3$/$7.! E! F.66$2$3%! F*.#%8%*%! 58! +&5! *$#.6/*+'$.&%!
45&8$2.35*%!#)%!522$5!3L.22$%//$7.!8$!*$F.6$'$.&5*%!$!4.&#.&$!45&8$2.35*$!
*%6$8+$!&%3!#.**%//.!*5FF.*/.!/*$8$4%&6$.&53%!/*5!3.*.!%!*$6F%//5!5335!G.665!
! 9?!
,3%&.$8%5! *$#*%5&8.! +&! F*.G$3.! 6.7*5FF.&$2$3%! 5! K+%33.! .*$,$&5*$.! 8%3!
F5'$%&/%0!!H),:%*'! 3%8)'*4'! 1)('1)4%! %++%! *,$41%! $4174471%! 6,3,! )*4'1:'*4,!6'&,+)4):,!'(('447%4,! )*!%+41%! $'6'!3'1!;%1;)*,&%!$\7%&,$,!6'+! ;%:,!,1%+'! 1);,$417)4%! )*!31)&%! )$4%*8%! ;,*! 1,4%8),*'!6)! +'&<,!6)!&7$;,+,!3'44,1%+'W!
!M)CW!99!M,4,!:,+4,!31',3'1%4,1)'!
!M)CW! 9=! P0B! 31',3'1%4,1)%X! $)! *,4%! +%! 6)$+,;%8),*'! 6')! &,*;,*)!&%*6)<,+%1)!6,3,!+%!;N)171C)%!31)&%1)%!
! 9G!
!
<$,0! hAU! +/$3$''5&8.! 35! g(! F*%.F%*5/.*$5! F*$45! 8%33L$&/%*7%&/.! 8%4.3$/$7.!
F*$45*$.! 6$! F*.,%//5! %! *%53$''5! +&5! 8$45! 8$! *$F.6$'$.&54%&/.! F%*! $!
4.&#.&$!45&8$2.35*$0!
!M)CW!9G!01,C'44,!'!1'%+)88%8),*'!6'++%!0+%;;%!1);,$41744):%!,44'*74%!$7+!;,*4,1*,!6'++%!&%*6)<,+%!*%4):%!6'++%!3%8)'*4'!
CAD-Computer Aided Design 
CAM-Computer Aided Manifacturing 
Guida di riposizionamento 
mandibolare 
CAD-Computer Aided Design 
CAM-Computer Aided Manifacturing 
(DMLS-Direct Metal Laser Sintering) 
Placca ricostruttiva “custom made” 
! 9@!
!M)CW!9@!0,$)8),*%&'*4,!6'++%!6)&%!6)!1)3,$)8),*%&'*4,!6')!&,*;,*)!&%*6)<,+%1)!
!!M)CW!!9L!0+%;;%!1);,$41744):%!'!+'&<,!+)<'1,!&);1,:%$;,+%1'!6)!3'1,*'!
!
<$,0!Y@!R-g!8$!#.&/*.33.!F.6/.F%*5/.*$.!
! 9L!
!
<$,0!YV!g(!8$!#.&/*.33.!F.6/.F%*5/.*$.!
!
!!M)CW!=-!%T!<T!;T!M,4,!;+)*);N'!6'+!:,+4,!3,$4,3'1%4,1)'!!!!!!!!!!!!!!!!!!
! =.!
!
(4;7-.5.!S!
=$6+3/5/$!
!
DL.2$%//$7.! F*$45*$.! 8%33.! 6/+8$.! E! 6/5/.! 35! 753+/5'$.&%! K+53$/5/$75! %!
K+5&/$/5/$75!8$!8+%!4%/.8$#)%!*$#.6/*+//$7%0!!
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PAZIENTE Linea mediana 
Piano X 
 
Linea mediana 
Piano Y 
Caso 1 0.893 0 
Caso 2 1.089 0 
Caso 3 0.522 0 
Caso 4 3.947 0 
Caso 5 0.120 0.408 
Caso 6 3.041 1.850 
Cas0 7 2.379 2.838 
Valore medio 1.713 0.728 
g520!C!\*+FF.!/%6/U!3$&%5!4%8$5&5!
!
PAZIENTE Linea mediana 
Piano x 
Linea mediana 
Piano y 
Caso 1 1.175 0 
Caso 2 2.616 0 
Caso 3 0.335 12.797 
Caso 4 0.005 0 
Caseo 5 1.174 4.387 
Valore medio 1.061 3.436 
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PAZIENTE Angolo  
Destro 
Piano X 
Angolo 
Destro 
Piano y 
Angolo  
Sinistro 
Piano x 
Angolo  
Sinistro 
Piano y 
Caso 1 -3.164 -5.278 +1.116 -2.356 
Caso 2 -1.104 +0.420 -2.101 0 
Caso 3 -1.673 -1.583 -0.997 +2.324 
Caso 4 +1.460 -0.479 +2.025 -0.965 
Caso 5 +1.201 +2.732 +2.899 +1.624 
Caso 6 -2.270 +1.728 +1.501 +1.686 
Caso 7 -2.427 -1.826 -0.134 -0.846 
Valore Medio 1.899 2.006 1.539 1.400 
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PAZIENTE Angolo  
Destro 
Piano 
x 
Angolo 
Destro 
Piano 
y 
Angolo  
Sinistro 
Piano x 
Angolo  
Sinistro 
Piano y 
Caso 1 +1.818 -0.781 -2.802 +4.058 
Caso 2 +3.058 -1.230 +1.464 +3.929 
Caso 3 -2.611 +1.809 -1.440 +9.762 
Caso 4 +3.654 -1.786 +1.857 -3.482 
Caso 5 +1.124 -2.462 +0.698 -3.982 
Valore 
medio 
2.451 1.613 1.652 5.042 
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PAZIENTE Destra Sinistra 
Caso 1 ------- 1.9 
Caso 2 ------- 4.659° 
Caso 3 ------- 5.8° 
Caso 4 -------- 4.641° 
Caso 5 1.584 -------- 
Caso 6 ------- -------- 
Caso 7 1.239° -------- 
Valore medio 0.941° 2.240° 
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PAZIENTE Destra Sinistra 
Caso 1 14.653° --------- 
Caso 2 ---------- 7.133° 
Caso 3 4.983° 12.222° 
Caso 4 --------- 3.447° 
Caso 5 7.187° 9.990° 
Valore medio 8.941° 8.198° 
g520!a!\*+FF.!#.&/*.33.!
!
!
!
!
!
! ==!
D5!#.&/*5'$.&%[%6F5&6$.&%!8%33L5*#.!45&8$2.35*%!&%3!,*+FF.!/%6/!E!6/5/.!8$!@IWhV!
,*58$!5!8%6/*5!%!1I1h@!,*58$!5!6$&$6/*5f!&%3!,*+FF.!#.&/*.33.!8$!aIWhV!,*58$!5!8%6/*5!
%! aIVWa! ,*58$! 5! 6$&$6/*50! D5! 8$GG%*%&'5! /*5! $! 8+%! ,*+FF$! *$6+3/5! 6/5/$6/$#54%&/%!
6$,&$G$#5/$75!F%*!$3!35/.!8$!8%6/*5!SFw!@0@YT!45!&.&!F%*!K+%33.!8$!6$&$6/*50!!
!
1-234564! .%7$8"! 9+'+7$8"!
Caso1 "W/"@! -W/?L!
Caso 2 .W/@@! "W?9?!
Caso 3 "W.9=! .W@?-!
Caso 4 .W-L-! .W?"=!
Caso 5 .W@9.! .W@=@!
Caso 6 .W--G! "W.-9!
Caso 7 "W9"L! "]G.G!
:")(8%#;%<+(! =>?@A! B>CA?!
g520!W!\*+FF.!/%6/!
1-234564! .%7$8"! 9+'+7$8"!
Caso 1 -W@.-! .W-G=!
Caso 2 -WGL.! LWL/?!
Caso 3 9WL@/! -W--"!
Caso 4 .W??G! GW?"L!
Caso 5 "W.9G! -W-9-!
:")(8%#;%<+(! C>DE?! D>DE@!
g520!V@!\*+FF.!#.&/*.33.!
!
!
!
!
N! 753.*$! 4%8$! 8%335! F.6$'$.&%! #.&8$35*%! &%3! ,*+FF.! /%6/! E! 6/5/.! 8$! @IXaW! F%*! $3!
#.&8$3.!6$&$6/*.!%!VI1WX!F%*!$3!8%6/*.0!P%3!,*+FF.!#.&/*.33.!$!753.*$!4%8$!6.&.!6/5/$!
8$!1IhYX!%!hIhYa!*$6F%//$754%&/%!F%*!$!#.&8$3$!8%6/*.!%!6$&$6/*.0!D5!8$GG%*%&'5!/*5!$!
8+%!,*+FF$!E!*$6+3/5/5!6/5/$6/$#54%&/%!6$,&$G$#5/$75!5!8%6/*5!SFw!@I@CYT!45!&.&!5!
6$&$6/*5!S@I@AaT0!
! =?!
!
P%33L542$/.!8%3! ,*+FF.! #54F$.&%! 6$! E! %GG%//+5/5!5&#)%!+&5!5&53$6$! /*5! $3!
F*.,%//.!7$*/+53%!%352.*5/.!F*%;.F%*5/.*$54%&/%!%!$3!/$F.!8$!8%4.3$'$.&%!%!
*$#.6/*+'$.&%! #.&6%,+$/5! $&! 7$7.0! ]/$3$''5&8.! $3! 6.G/O5*%! C95/$#;
95/%*$53$'%!!7%*0!A0V!E!6/5/.!F.66$2$3%!6.7*5FF.**%!35!g(!F.6/.F%*5/.*$5!!5!
8$6/5&'5!8$!+&!4%6%!85335!#)$*+*,$5!5#K+$6$/5!#.&!3%!6/%66%!#5*5//%*$6/$#)%!
8%335! F*%.F%*5/.*$5U! $3! 6.G/O5*%! #.&6%&/%!4%8$5&/%! 35! $8%&/$G$#5'$.&%! 8$!
F+&/$! #.**$6F.&8%&/$! 8$! F*.#%8%*%! 5! +&5! 6.7*5FF.6$'$.&%! 8%33%! 8+%!
$445,$&$! /*$8$4%&6$.&53$! F%*4%//%&8.! +&! #53#.3.! 8%33L%**.*%! /*5!
F*.,%//5/.!!%!*%53$''5/.0!!
N!F5*54%/*$!#.&6$8%*5/$!6.&.!6/5/$U!
5T! F.6$'$.&%! 8%33%! 8$4%! F%*! 3%! .6/%./.4$%! 45&8$2.35*$! %! .*$%/54%&/.!
8%33%!.6/%./.4$%!
2T! F.6$'$.&%! 8%$! *54$! %! 8%$! #.&8$3$! 45&8$2.35*$! S6#$7.354%&/.! 7%*6.!
5&/%*$.*%!%[.!7%*6.!4%8$53%!8%33L5&,.3.!45&8$2.35*%T!
#T! F.6$'$.&%! %8! 533$&%54%&/.! 8%$! 6%,4%&/$! .6/%./.4$''5/$! 8%3! 3%42.!
3$2%*.!8$!F%*.&%!SK+5&8.!F*%7$6/.!&%3!F*.,%//.T0!!
5T!"$!E!F*.#%8+/.!5!753+/5*%!$3!#.**%//.!F.6$'$.&54%&/.!8%335!8$45!8$!/5,3$.!
45&8$2.35*%! 8%/%*4$&5&/%! 3L.*$%&/54%&/.! 8%335! .6/%./.4$5! %! 8$!
G.&854%&/53%! $4F.*/5&'5! F%*! $3! #.&#%//.! 8$! o/*5&6G%**$&,! F*$&#$F3%pU! $3!
#.**%//.! F.6$'$.&54%&/.! 8%335! 8$45! ,+$85! $3! #.&6%,+%&/%! #.**%//.!
F.6$'$.&%45&/.!8%335!F35##50!!!>//*57%*6.!3L+/$3$''.!8%3!#%&/*.!8%$!G.*$!8%33%!
7$/$!8$! G$665,,$.! 6$!E!F*.#%8+/.!5335! 6.7*5FF.6$'$.&%!8%3!F*.,%//5/.!#.&! $3!
*%53$''5/.0!N&!F5*/$#.35*%!$3!F+&/.!&%$!8$6%,&.!(>?!E!6/5/.!85/.!853!#%&/*.!
8%335!#$*#.&G%*%&'5!F*%7$6/5!F%*!$!G.*$!8%335!8$45!8$!/5,3$.I!4%&/*%!&%3!F.6/;
.F%*5/.*$.!$3!#%&/*.!E!6/5/.!.//%&+/.!*$#.&8+#%&8.!5335!G.*45!,%.4%/*$#5!
#$*#.&G%*%&'$53%! $! G.*$! F*%6%&/$! &%33L.66.! %! *$#.6/*+%&8.&%! #.6Q! $3! #%&/*.0!
g53%!F+&/.!E!6/5/.!+/$3$''5/.!F%*!35!6.7*5FF.6$'$.&%!8%3!F.6/;.F!#.&!$3!F*%;
.F0!
!
!
!
! =G!
<$,0!Yh!
B6%4F$.! 8$! 753+/5'$.&%! 8$! #.&G*.&/.! /*5! F*.,%//5/.! S$&! 23+T! %! *$6+3/5/.!
.//%&+/.!S$&!,$533.T!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! =@!
<$,0!YY!e53+/5'$.&%!8%33L.*$%&/54%&/.!8%33%!.6/%./.4$%!%!8%335!F.6$'$.&%!
8%$!=54$[(.&8$3$!45&8$2.35*$U!5T!#53#.3.!8%33L%**.*%!8$!F.6$'$.&%!5&,.35*%!
2T!#53#.3.!8%33L%**.*%!8$!F.6$'$.&%!3$&%5*%!!
-N>PR!">\Ngg>DB!
!
!
!
-N>PR!<=RPg>DB!
!
! =L!
!
!
!
#T!>! 6#.F.!%6%4F3$G$#5/$7.!8$!4%/.8.3.,$5I! $&!+&! #56.! 6$! 6.&.!753+/5/$! 35!
3+&,)%''5! %! 3L533$&%54%&/.[*./5'$.&%! 8%$! 6$&,.3$! 6%,4%&/$! F%*.&%!
.6/%./.4$''5/$!*$6F%//.!53!F*.,%//.!7$*/+53%!
!
!
!
]&$/H!8%335!G$2+35!
!
D+&,)%''5!
2.*8.!
$&G%*$.*%!
D+&,)%''5!
2.*8.!!
6+F%*$.*%!
V!!!!-*.,%//.!7$*/+53%! hV0V1Y! CY0AaY!
!=$6+3/5/.!F.6/.F%*5/.*$.! CW0@@1! CA0VX@!
?$GG%*%&'5! ;10V1C! x@0haY!
! ?.!
1!!!!-*.,%//.!7$*/+53%! C@0ahA! CC01Y@!
=$6+3/5/.!F.6/.F%*5/.*$.! CC0@AX! CC0aWa!
?$GG%*%&'5! x1011V! x@IAha!
C!!!-*.,%//.!7$*/+53%! 1V0A1W! VX0W1Y!
=$6+3/5/.!F.6/.F%*5/.*$.! 110@V1! VA0aaY!
?$GG%*%&'5! x@0CaC! ;V0@h!
h!!!-*.,%//.!7$*/+53%! hY01AV! hV0AVa!
=$6+3/5/.!F.6/.F%*5/.*$.! hh0hCh! hC0hCA!
?$GG%*%&'5! ;@0a1X! xV0aVa!
9B?N>! ;@0ChA! xV0WVV!
g520VV!
!!
!
!
DL.2$%//$7.! 6%#.&85*$.! 8%33.! 6/+8$.! E! 6/5/.! 35! 753+/5'$.&%! 8%$! /%4F$!
&%#%665*$! 5335! *$#.6/*+'$.&%! S4.8%3354%&/.! 8%3! 3%42.I! $&6%//$&,T! &%33%! 8+%!
4%/.8$#)%!%!8%$!*$6F%//$7$!#.6/$!6.6/%&+/$0!
"$! E! #53#.35/.! &%33L542$/.! 8%3! #.&G*.&/.! ,*+FF.! #54F$.&%! ,*+FF.!
#.&/*.33.!+&!*$6F5*4$.!4%8$.! ! S8%4.3$'$.&%!%!*$#.6/*+'$.&%T!8$!1!.*%!#$*#50!R,&$!
.*5!8$!6535!.F%*5/.*$5!F%*!$&/%*7%&/$!8$!K+%6/.!#53$2*.!#.6/5!$&!4%8$5!533L>'$%&85!
R6F%853$%*5;]&$7%*6$/5*$5! 8%3! "0! R*6.35;953F$,)$! `.3.,&5! ACa! %+*.! F%*! +&!
*$6F5*4$.!/./53%!8$!V1XA!%+*.0!]&5!F35##5!*$#.6/*+//$75!8%3!#.44%*#$.!+/$3$''5/5!
&%33L542$/.! 8%3! ,*+FF.! #.&/*.33.! 5! +&! #.6/.! 75*$52$3%! 5! 6%#.&85! 8%335! 8$//5!
F*.8+//*$#%!%!8%335!3+&,)%''5!8%335!6/%665!#)%!75!85$!Y@@!5$!V@@@!%+*.0!>!K+%6/5!
6F%65! 6$! 8%7%! 5,,$+&,%*%! &%33L542$/.! 8%$! Y! F5'$%&/$! $&! #+$! ! E! 6/5/.! +/$3$''5/.! $3!
4.8%33.!6/%*%.3$/.,*5G$#.!+&5!6F%65!4%8$5!8$!CY@!%+*.!#580!+&.0!D5!8$//5!"$&/5#!
! ?"!
#)%!)5!G.*&$/.!$3!8%7$#%!#)$*+*,$#.!!8%3!,*+FF.!#54F$.&%!)5!$8%&/$G$#5/.!+&5!6F%65!
F%*!3.!6/%66.!$&/.*&.!5$!C@@@!%+*.!#.4F*%&6$75!8%335!F*.,%//5'$.&%0!
D5!g520!V1!*$566+4%!%!#.&G*.&/5!3%!6F%6%!6.6/%&+/%!8%$!8+%!,*+FF$!
!
!
!
! =$#.6/*+'$.&%! (>?;
(>9!
=$#.6/*+'$.&%!
/*58$'$.&53%!
?+*5/5! 4%8$5!
8%33L$&/%*7%&/.!
#)$*+,$#.!
a!)!!
=$6F5*4$.!4%8$.!8$!V!
.*5! 8+*5&/%! 35! G56%!
8%4.3$/$75! %! V! .*5!
8+*5&/%! 35! G56%!
*$#.6/*+//$75!
V! .*5! 8$! 6535!
.%*5/.*$5w!ACa!%+*.!
=$6F5*4$.! 4%8$.! F%*!
$&/%*7%&/.wV1XA!
%+*.!
V@!)!
(.6/$! C@@@!%+*.! Y@@;V@@@!%+*.!
!
g520!V1!
!
!
!
!
!
! ?-!
(4;7-.5.!T!
!!
"7213227.0,!
!
D%! /%#&.3.,$%! (>?;(>9! %! 8$! F*././$F$''5'$.&%! *5F$85! 6.&.! 6/5/%!
$&/*.8.//%!$&!542$/.!45:$33.;G5##$53%!53!G$&%!8$!$&#*%4%&/5*%!35!F*%#$6$.&%!
8%33%!4%/.8$#)%! *$#.6/*+//$7%! *$8+#%&8.! 35!4.*2$8$/H!%! $! /%4F$!.F%*5/.*$!!
S\$26.&!1@@YI!c$*6#)!1@@WI!D%$,,%&%*!1@@WI!D$+!1@@WT0!!
!
R2$%//$7.! 8$! K+%6/5! *$#%*#5! E! 6/5/.! K+%33.! 8$! $&/*.8+**%! +&5! &+.75!
4%/.8$#5! *$#.6/*+//$75! 45&8$2.35*%! 6G*+//5&8.! ! K+%6/%! /%#&.3.,$%0! N&!
F5*/$#.35*%! 6$! E! F*.F.6/.! F%*! 35! F*$45! 7.3/5! 3L+/$3$''.! 8$! F35##)%!
*$#.6/*+//$7%! F%*6.&53$''5/%! 6/54F5/%! #.&! 35! /%#&$#5! 8%3! ?9D"! S8$*%#/!
4%/53!356%*!6$&/%%*$&,T!%7$/5&8.!35!&%#%66$/H!8$!+&!4.8%3354%&/.!45&+53%!
6+3!4.8%33.!5&5&/.4$#.!8%335!F35##5!8%3!#.44%*#$.0!!
D5!753+/5'$.&%!8%33L5##+*5/%''5!8%335!4%/.8$#5!8%6#*$//5!E!6/5/5!.//%&+/5!
#.&G*.&/5&8.! 3%! $&85,$&$! g(! F*%.F%*5/.*$%! %! F.6/.F%*5/.*$%! 8$! .,&$! 6$&,.3.!
F5'$%&/%! %! +/$3$''5&8.! 6F%#$G$#$! F+&/$! 5&5/.4$#$! 8$! *$G%*$4%&/.! &%3! ,*+FF.! 8$!
6/+8$.! %! $&! +&! ,*+FF.! #.&/*.33.0! N&! F5*/$#.35*%! 3L5&53$6$! E! 6/5/5! .*$%&/5/5!
533L$&8$7$8+5'$.&%!8$!53#+&$!F5*54%/*$!K+53$U!!
V0 3$&%5!4%8$5&5!!
10 F.6$'$.&%!8%,3$!5&,.3$!45&8$2.35*$!S45&8$2+35*!5&,3%!6)$G/T!
C0 #+*75/+*5!8%33L5*#.!45&8$2.35*%!
h0 F.6$'$.&%!8%$!#.&8$3$!45&8$2.35*$0!
!
D5! 6#%3/5!8!K+%6/$! F5*54%/*$! E! 6/5/5!%GG%//+5/5! /%&%&8.! #.&/.!8%335! 3.*.!
$4F.*/5&'5!$&!G+&'$.&%!8%335!G+/+*5!*$52$3$/5'$.&%!F*./%6$#5!8%3!F5'$%&/%!$&!
K+5&/.! 35! 3.*.! #.&6%*75'$.&%! 566$#+*5! +&! #.**%//.! *5FF.*/.!
$&/%*456#%335*%! F.6/.F%*5/.*$.0! P%3! #.4F3%66.! &%3! ,*+FF.! /%6/! 3L5+6$3$.!
8%33%! /%#&$#)%! (>?;(>9! )5! F%*4%66.! 8$! 45&/%&%*%! #.&! 5##+*5/%''5!
! ?/!
K+%6/$! F5*54%/*$! #.&! +&5! 8$GG%*%&'5! /53.*5! 6/5/$6/$#54%&/%! 6$,&$G$#5/$75!
*$6F%//.!53!,*+FF.!#.&/*.33.0!
!
B70,4! D,67404U! P.&! 6$! E! 7%*$G$#5/5! +&5! 8$GG%*%&'5! 6/5/$6/$#54%&/%!
6$,&$G$#5/$75!&%33L542$/.!8%$!8+%!,*+FF$!/%6/!%!#.&/*.33.0!
?.2797.0,! 6,J57! 40J.57! D4067C.54/7:! +&5! 8$GG%*%&'5! 6/5/$6/$#54%&/%!
6$,&$G$#5/$75! 6$! E! 57+/5! 6.3.! F%*! 3L5&,.3.! 45&8$2.35*%! 8%6/*.! *$6F%//.! 53!
F$5&.!G*.&/53%0!?5!6.//.3$&%5*%!#)%!A!8%$!X!F5'$%&/$!#.&6$8%*5/$I!F%*dI!6.&.!
6/5/$!.F%*5/$!&%3!35/.!6$&$6/*.0!
N! *$6+3/5/$! .//%&+/$! F%*! K+%6/$! 8+%! F*$4$! F5*54%/*$! F+d! %66%*%! 6F$%,5/.!
/%&%&8.! #.&/.! 8%3! G5//.! #)%! E! F.66$2$3%! 4.8%335*%! 58%,+5/54%&/%! 35!
F35##5!*$#.6/*+//$75!+/$3$''5&8.!$3!4.8%33.!5&5/.4$#.!$&!*%6$&50!
(3/F4-3/4! D4067C.54/,:! $! 85/$! )5&&.! 4.6/*5/.! +&5! 8$GG%*%&'5!
6/5/$6/$#54%&/%! 6$,&$G$#5/$75! &%$! 8+%! ,*+FF$0! g+//$! $! F5'$%&/$! 8%3! ,*+FF.!
#.&/*.33.!)5&&.!*$F.*/5/.!753.*$!8$!8%7$5'$.&%!5&,.35*%!6+F%*$.*%!*$6F%//.!
53!,*+FF.!#.&/*.33.0!($d!8%/%*4$&5!+&5!#.&/*5'$.&%!8%3!F*.G$3.!%6/%*&.!8%3!
2.*8.! 45&8$2.35*%! $&G%*$.*%! #)%! 6$! /*58+#%! $&! +&! 8%G$#$/! %6/%/$#.! %!
G+&'$.&53%U!+&5!4.8$G$#5!8%335!4.*G.3.,$5!8%33L5*#.!.##3+653%! $&#*%4%&/5!
3%! 8$GG$#.3/H! 566.#$5/%! 5335! *$52$3$/5'$.&%! F*./%6$#5! 8$! K+%6/$! F5'$%&/$0! D5!
F.6$'$.&%!8%33L.66.! *$#.6/*+$/.! *$6+3/5!.! /*.FF.! 35/%*53%! S8$G%//$! 35/%*53$T! .!
/*.FF.!*%/*+65!S8$G%//$!5&/%*$.*$T!*$6F%//.!53!F*.#%66.!537%.35*%!8%33L5*#5/5!
6+F%*$.*%!#5+65&8.!+&5!$&#..*8$&5'$.&%!/*567%*653%0!J+%6/.!6$!*$F%*#+./%!
85!+&!F+&/.!8$! 7$6/5!F*./%6$#.!&%335! $&#.**%//5! *%35'$.&%! $&/%*456#%335*%!
8%$!F5'$%&/$!&.&#)j!&%335!F.66$2$3$/H!8$!+&5!58%,+5/5!$,$%&%!8.4$#$3$5*%!%!
8+*5/5!8%335!F*./%6$I!$&!K+5&/.!K+%6/5I!F%*!6.FF%*$*%!53!4.*6.!$&7%*6.!#)%!
6$! #*%5! &%33L5*#.!45&8$2.35*%I! &%#%66$/5! 8$! +&5! F*.,%//5'$.&%! 8%3! #.*F.!
F*./%6$#.! %#/.F$#5! *$6F%//.! 53! F*.G$3.! 8L%4%*,%&'5! ,%&,$753%! 8%,3$!
$4F$5&/$I! %! 8$! #.&6%,+%&'5! 8$! 8$GG$#$3%! 5+.8/%*6$.&%! #.&! #.&6%,+%&/%!
5##+4+3.! 8$! F35##50! "F%66.! F*.F*$.! 85! K+%6/%! 6$/+5'$.&$! 6$! 67$3+FF5! 35!
$F%*F356$5!,%&,$753%!*%5//$75!5! 3$7%33.!F%*$4F35&/5*%!#)%!*$#)$%8%!*%$/%*5/$!
$&/%*7%&/$!8$!#)$*+*,$5!F356/$#5!*$#.6/*+//$75!8%$!/%66+/$!F%*$4F35&/5*$0!
! ?9!
?.2797.0,! 1.06754/,:! D5! F.6$'$.&%! #.&8$35*%! 6%42*5! %66%*%! 4%,3$.!
#.&/*.335/5! &%3! ,*+FF.! /%6/! *$6F%//.! 53! ,*+FF.! #.&/*.33.0! D5! 8$GG%*%&'5! E!
*$6+3/5/5!6/5/$6/$#54%&/%!6$,&$G$#5/$75!6.3.!F%*!$3!#.&8$3.!6$&$6/*.!$&!K+5&/.!
A! 8%$! X! F5'$%&/$! 8%3! ,*+FF.! /%6/! %! h! 8%$! Y! F5'$%&/$! 8%3! ,*+FF.! #.&/*.33.!
)5&&.!*$#%7+/.!+&5!F*.#%8+*5!#)$*+*,$#5!#)%!#.$&7.3,%75! $3! 35/.!6$&$6/*.0!
J+%6/$! *$6+3/5/$! #.&G%*45&.! #)%! 3L+/$3$''.! 8%335! 4%/.8$#5! $&&.75/$75!
F*.F.6/5!F%*4%//%!8$!4%,3$.!#.&/*.335*%!35!F.6$'$.&%!#.&8$35*%0!!
N!*$6+3/5/$!85!&.$!#.&6%,+$/$!6.&.!6.7*5FF.&$2$3$!5!K+%33$!*$F.*/5/$!85!<.3%n!%!
#.33!S1@VCT0!\3$!5+/.*$!*$F.*/5/.!3L5##+*5/%''5!8$!+&5!4%/.8$#5!8%4.3$/$75;
*$#.6/*+//$75!45&8$2.35*%! $&!a!F5'$%&/$! $&!#+$!6$!E!F*.#%8+/.!533L+/$3$''.!8$!
8$4%! 8$! /5,3$.! F%*! 35! 45&8$2.35! %! F%*! $3! F%*.&%! .//%&+/%! 4%8$5&/%!
F*././$F$''5'$.&%! *5F$85! 8$*%//50! D5! F35##5! *$#.6/*+//$75! $&! K+%6/.! 6/+8$.!
7%&$75! 4.8%335/5! 45&+534%&/%! +/$3$''5&8.! +&! 4.8%33.! 5&5/.4$#.! $&!
*%6$&50! \3$! 5+/.*$! )5&&.! 5&53$''5/.! 4%8$5&/%! #.&G*.&/.! 8%335! g(!
F*%.F%*5/.*$5! %! F.6/.F%*5/.*$5! /*%!4$6+*5'$.&$! 3$&%5*$U! 8+%! /*567%*53$I! 35!
8$6/5&'5! $&/%*#.&8$35*%!%! 35!8$6/5&'5! $&/%*,.&$5#5I!+&.!5&/%*.F.6/%*$.*%I!
35! 8$6/5&'5! 6+! +&5! 3$&%5! F%*F%&8$#.35*%! /*5! $3! F+&/.!4%8$.! 6$&G$65*$.! 6+3!
2.*8.! $&G%*$.*%! 45&8$2.35*%! %! 35! 3$&%5! #)%! #.&,$+&,%! 3%! 8+%! /%6/%!
#.&8$35*$0! DL%**.*%!4%8$.!#)$*+*,$#.!&%335!8$4%&6$.&%!5&/%*.F.6/%*$.*%!E!
*$6+3/5/.!%66%*%!8$!@IW!44I!&%335!8$4%&6$.&%!/*567%*653%!!8$!1IX!44!F%*!35!
8$6/5&'5! $&/%*#.&8$35*%! %! 1IY! 44! F%*! 35! 8$6/5&'5! $&/%*,.&$5#50! P%33.!
6/+8$.! $&! %654%!&.&! 7$%&%!F*%6.! $&! #.&6$8%*5'$.&%!+&! ,*+FF.! #.&/*.33.!
6.//.F.6/.!5!4%/.8$#5!*$#.6/*+//$75!/*58$'$.&53%0!
!
D5!/%#&$#5!$&&.75/$75!85!&.$!F*.F.6/5!F*%6%&/5!75&/5,,$!%!675&/5,,$!!!
!
e>Pg>\\N!
VT!!35!*%53/H!7$*/+53%!#.&6%&/%!+&5!$8%53%!F$5&$G$#5'$.&%!F*%.F%*5/.*$5!F%*!
35! 8%4.3$'$.&%! #)$*+=,$#5! 7.3/5! 533L56F.*/5'$.&%! /+4.*53%U! 8.F.! +&!
5//%&/.! 6/+8$.! g(! E! F.66$2$3%! F.6$'$.&5*%! 3%! 3$&%%! .6/%./.4$#)%!
45&8$2.35*$! $&! /%66+/.! .66%.! 65&.! #.&! 45*,$&$! 8$! 6$#+*%''5! 85335!
&%.F356$50! D5! 8$45! #)$*+*,$#5! #.&6%&/%! 8$! *%F3$#5*%! $&! 7$7.! 35! 6%8%! %!
! ?=!
3L.*$%&/54%&/.!8%33%!.6/%./.4$%!F$5&$G$#5/%!8+*5&/%!35!#)$*+*,$50!
1T!P.&!E!&%#%665*$.!6F%&8%*%!/%4F.!F%*!$3!4.8%3354%&/.!45&+53%!8%335!
F35##5! *$#.6/*+//$75! $&! K+5&/.! K+%6/5! 7$%&%! 8$*%//54%&/%! F*.8.//5!
4%8$5&/%! 35! /%#&$#5! 8%3! 356%*! 6$&/%*$&,! 5! F5*/$*%! 853! F*.,%//.! 7$*/+53%0! y!
$&.3/*%! F.66$2$3%! *$F*.8+**%! $&! 4.8.! %6/*%454%&/%! G%8%3%! $3! #.&/.*&.!
45&8$2.35*%!.*$,$&5*$.!8%3!F5'$%&/%!*$#.**%&8.!K+53.*5! 35!4535//$5!522$5!
53/%*5/.! 35!&.*453%!4.*G.3.,$5!533L%4$45&8$2.35!#.&/*.35/%*53%!65&5!5335!
/%#&$#5!8%3!4$**.*$&,0!!
CT! "%! 3L$&/%*%6654%&/.! /+4.*53%! )5! 8%/%*4$&5/.! +&! #.$&7.3,$4%&/.!
2$35/%*53%! 8%3! #.*F.! 45&8$2.35*%! E! F.66$2$3%! +/$3$''5*%! 4%8$5&/%! +&5!
o25&#5!85/$p!+&5!45&8$2.35!7$*/+53%!#)%!F.665!53!4%,3$.!585//5*6$!85!+&!
F+&/.!8$!7$6/5!%6/%/$#.!%! G+&'$.&53%!53!7.3/.!8%3!F5'$%&/%! /%&%&8.!5&#)%!
#.&/.! 8$! K+%33%! #)%! 6.&.! 3%! #5*5//%*$6/$#)%! .##3+653$! 8%3! 456#%335*%!
6+F%*$.*%0!
hT!P%3!#56.!$&!#+$!6$5!&%#%665*$.!%GG%//+5*%!+&5!*$#.6/*+'$.&%!6%#.&85*$5!E!
F.66$2$3%! +/$3$''5*%! 35! /#! F*%.F%*5/.*$5! 8%335! #)$*+*,$5! F*$45*$5! F%*!
*$F.6$'$.&5*%! N! 6%,4%&/$! 45&8$2.35*$! $&! +&! #.**%//.! *5FF.*/.!
/*$8$4%&6$.&53%! /*5! 8$! 3.*.! %! #.&! 3%! G.66%! ,3%&.$8%%!4%8$5&/%! 5FF.6$/%!
8$4%! 8$! *$F.6$'$.&54%&/.I! 45,5*$! 57%&8.! 5! 8$6F.6$'$.&%! +&5! F35##5!
*$#.6/*+//$75! 8$6%,&5/5! %! 6/54F5/5! 5! F5*/$*%! 85335! 45&8$2.35! &5/$75! 8%3!
F5'$%&/%0!
YT! N&G$&%! K+53.*5! 6$5! F*%7$6/.! 3L$4F$%,.! 8$! 8$4%! 8$! /5,3$.! F%*! 35!
#.4F.&%&/%! .66%5! 8%3! 3%42.! 3$2%*.! 8$! F%*.&%! K+%6/%! #.&6%&/.&.! 8$!
.6/%./.4$''5*%! 3L.66.! *$#*%5&8.! +&5! &%.45&8$2.35! #)%! 522$5! G.*45! %!
F.6$'$.&%! $8.&%5! 53! 6+##%66$7.! F.6$'$.&54%&/.! $4F35&/5*%! S-\9";!
-*.6/)%/$#533n!\+$8%8!95:$33.G5#$53!"+*,%*nT0!!J+5&8.!54F$%!*$#.6/*+'$.&$!
45&8$2.35*$!6.&.!F*%7$6/%!SzV[1!8%3!#.*F.!45&8$2.35*%T!35!F*.,%//5'$.&%!
7$*/+53%!8$7$%&%! $4F.*/5&/%! $&!K+5&/.!F%*4%//%!8$!4$6+*5*%! 35! 3+&,)%''5!
8%3! F%8+&#.3.! 756#.35*%! %! 8%335! #.4F.&%&/%! .66%5! &%#%665*$5! F%*! 35!
*$#.6/*+'$.&%I!.//$4$''5&8.!3L.*$%&/54%&/.!8%33%!.6/%./.4$%0!
!
!
! ??!
"e>Pg>\\N!
D$4$/$!8%335!/%#&$#5!8%6#*$//5!#.4F*%&8.&.U!
VT!!$!#.6/$!*%35/$7$!5335!F*.,%//5'$.&%!%!5335!F*././$F$''5'$.&%!S#.6/.!4%8$.!
45,,$.*$/5*$.!8$!#$*#5!V@@@!%+*.!F%*!.,&$!6$&,.3.!#56.T!%!3L$4F.66$2$3$/H!8$!
585//5*%! 35! 4%/.8$#5! 5! K+%33%! 6$/+5'$.&$! $&! #+$! #$! /*.7$54.! 8$! G*.&/%! 5!
45*,$&$!8$!*%6%'$.&%!F.6$/$7$0!
1T!($!6.&.!$&.3/*%!8$GG$#.3/5!/%#&$#)%!3%,5/%!5335!F*.#%8+*5!#)%!$3!#)$*+*,.!
F./*%22%!$&#.&/*5*%!8+*5&/%!3L$&/%*7%&/.!%!#)%!8%7%!#.&.6#%*%!$&!K+5&/.!
G.&/%!8$!F.66$2$3$!%**.*$0!50!?+*5&/%!35!G56%!8$!F.6$'$.&54%&/.!8%33%!8$4%!8$!
/5,3$.! 45&8$2.35*%! E! G.&854%&/53%! 6#)%3%/*$''5*%! $&! 4.8.! 5##+*5/.! $3!
#.*F.!45&8$2.35*%!$&!K+5&/.!$!/%66+/$!4.33$!F./*%22%*.!F.*/5*%!58!%**.*$!
8$! F.6$'$.&54%&/.! 8%335! 6/%6650! 20! >33.! 6/%66.! 4.8.! 75! 7%*$G$#5/.! #)%! N!
6.//.6K+58*$! /53.*5! F*%6%&/$! 6+335! 8$45! F%*! 8%/%*4$&5*%! +&L+&$7.#$/H! 8$!
F.6$'$.&%!6$5&.!F%*G%//54%&/%!58%*%&/$!533L.66.0!J+%6/%!5##.*/%''%!G5&&.!
6Q!#)%!6$5!F.66$2$3%! *$F*.8+**%! G%8%34%&/%! 35!6%8%!%! 3L.*$%&/54%&/.!8%33%!
.6/%./.4$%!.3/*%!#)%!$3!F.6$'$.&54%&/.!8%$!G.*$!#)%!F%*4%//%*5&&.!F.$!35!
G$665'$.&%!8%335!F35##5!S/*5&6G%**$&,!F*$&#$F3%T0!!
?$GG$#.3/H! 6$4$35*$! F.66.&.! %66%*%! $&#.&/*5/%! &%33L+/$3$''.! 8%33%! 8$4%! 8$!
/5,3$.! F%*! $3! F%*.&%U! VT! F%*! 35! F*%6%&'5! 8%$! /%66+/$! 4+6#.35*$! %! 8%3!
F%8+&#.3.! &.&! 6%4F*%! E! F.66$2$3%! +&! 5FF.,,$.! .66%.! #.4F3%/.! 8%335!
8$45!
CT! 35! 8$45! *$F*.8+#%! 8%33%! .6/%./.4$%! 5! #+&%.! #)%! F%*! +&! #.**%//.!
585//54%&/.! 8%$! 6%,4%&/$! 8$! F%*.&%! 5335! F35##5! 8$! G$665'$.&%! *%&8%!
&%#%665*$.! 35! 5//+5'$.&%! 8$! o64+665/+*%p! #)%! 6F%66.! 8%7.&.! %66%*%!
*$G$&$/%!5!45&.0!
e5!$&.3/*%!6.//.3$&%5/.!#.4%!8$!G5//.!3L53/%''5!4%8$5!8%3!F%*.&%!SVIY!#4T!
6$5! 8%3! /+//.! $&58%,+5/5! $&! /%*4$&$! 8$! F*.F.*'$.&%! *$6F%//.! 533L5&5/.4$5!
&5/$75! 8%335!45&8$2.35! #)%! F*%7%8%! +&5! #.4F.&%&/%! 8$! .66.! 25653%! %8!
+&5! #.4F.&%&/%! 8$! .66.! 537%.35*%U! 53#+&$! 5+/.*$! F*.F.&,.&.! 3L+/$3$''.!
8%335!4%/.8$#5! 8%3! 8.+23%! 25**%3! &.&! 6#%7*5!8$! #.4F3$#5&'%! 6.F*5//+//.!
F%*! $3! *$6#)$.! 8$! /.*6$.&$! 6+3! F%8+&#.3.! 756#.35*%! #)%! 3$4$/5&.! 3L5FF.*/.!
%45/$#.!5$!75,.&$!.66%$!F$M!8$6/53$!S#.*.&53$T0!
! ?G!
-%*! K+%6/.! 4./$7.! *$/%&$54.! #)%! 3L%7.3+'$.&%! 3.,$#5! 8%335! 4%/.8$#5!
$&&.75/$75!8%6#*$//5!6$5!K+%335!8$!F*%7%8%*%!8$!F*.8+**%! $&!+&!G+/+*.!+&.!
6#5GG.38! $&! 2$.45/%*$53%! 8$! 4.*G.3.,$5! 6.7*5FF.&$2$3%! 5! K+%335! 8%335!
45&8$2.35!&5/$75!8%3!F5'$%&/%!#)%!7%$#.3$!9"(!S4%6%&#)$453!6/%4!#%336T!
&%33L542$/.! 8$! +&5! 4%8$#$&5! *$,%&%*5/$750! "/+8$! $&! 3%//%*5/+*5! )5&&.!
*$F.*/5/.! *$6+3/5/$! #.&G.*/5&/$! 6+! 4.8%33$! 5&$453$! #)%! *%&8.&.! K+%6/5!
F.66$2$3$/H!&.&!/*.FF.!3.&/5&5!S($.##5!1@V1T0!
!
!
!
!
!
!
!
!
!
\-& ,+-.".%& *"->*/7"/5+-.%& /$& [->3& 6/,,"5"$"/-%& S/-."-"& +& /$$/&
2"../&4"-./#&,3*3$3& :-+$$+&=+*,%-+&0"&?/."&]%-/.%&+&P-0*+/&4/-0"O&=+*& "$&
#%-.*";9.%& "-0",=+-,/;"$+& /==%*./.%& /$& 0",+>-%& .+#-"#%& +& /$$/&&
=*%.%."=/7"%-+&0+>$"&+$+5+-."&-+#+,,/*"&=+*&$/&*+/$"77/7"%-+&0"&^9+,.%&
,.90"%3&&
!
!
!
!
!
!
!
!
! ?@!
!
`$23$.,*5G$5!
!
" >2.+;B3<%/.+)! >I! `5*5_5/! >I! >28%3;\)5&n! {! (.4F+/%*;,+$8%8!
*5F$8! F*././nF%8! /%4F35/%6! G.*! 6%,4%&/53! 45&8$2+35*!
.6/%./.4$%6U!5!F*%3$4$&5*n! *%F.*/!g)%! N&/! r!.G!9%8!=.2./$#6!5&8!
(.4F+/!>66$6/!"+*,!1@VVf!XU!VaX;VW1!!
" >&+^5!{>I!()%&!q<I!{.3._n/)56!>!%/!530!]6%!.G!e$*/+53!"+*,%*n!5&8!
"/%*%.3$/).,*5F)n! ,+$8%8! .6/%./.4n! G.*! 45&8$2+35*!
*%#.&6/*+#/$.&!O$/)!/)%!<*%%!<$2+35!r!.G!-356/!=%#!"+*,!1@VVf!V1aU!
V@a@;ah!
" `$22!=0!9%8$#53!4.8%33$&,U!/)%!5FF3$#5/$.&!.G!5875&#%8!8%6$,&!5&8!
8%7%3.F4%&/!/%#)&$K+%6! $&!4%8$#$&%0!(542*$8,%I!]{U!q..8)%58!
-+23$6)$&,I!1@@A0!
" !($.##5!DI!?%!(*%6#%&'$.!<I!<5&/$&$!9I!"#.//$!=0!(>?;(>9!5&8!*5F$8!
F*././nF%8! 6#5GG.38! #.&6/*+#/$.&! G.*!2.&%! *%,%&%*5/$7%!4%8$#$&%!
5&8! 6+*,$#53! /*5&6G%*!.G! 7$*/+53! F35&&$&,U! 5! F$3./! 6/+8n0! (.4F+/%*!
9%8$#53!N45,$&,!5&8!\*5F)$#6!1@@WU!r5&fCCSVTUU!YamA10!
" ($.##5! DI!95''.&$! "I! <5&/$&$!9I!95*#)%//$!(I! "#.//$!=0! g)%!8%6$,&!
5&8! *5F$8! F*././nF$&,! .G! 6+*,$#53! ,+$8%6! 5&8! 2.&%! F35/%6! /.!
6+FF.*/!$3$5#!G*%%!G35F6!G.*!45&8$23%!*%#.&6/*+#/$.&0!-356/!=%#!"+*,!
1@V1!95nfV1WSYTUaYW%;AV%0!
" ($.##5!DI!95''.&$!"I!<5&/$&$!9I!-%*6$5&$!<I!`538$665*5!-I!9%*#)%//$!
(I! "#.//$! =0! >! (>?[(>9;F*././nF%8! 5&5/.4$#53! #.&8n35*!
F*.6/)%6$6! #.&&%#/%8! /.!5! #+6/.4;458%!2.&%!F35/%! /.! 6+FF.*/!5!
G$2+35!G*%%!G35FU!5!F$3./!6/+8n0!9%8!|!`$.3!B&,!|!(.4F+/0!1@V1!95*!
1h0!!!
" ($.##5! DII!95''.&$! "I! <5&/$&$!9I!-%*6$5&$! <I!95*#)%//$!(I! "#.//$!=0!
(>?[(>9! ,+$8%8! 6%#.&85*n! 45&8$2+35*! *%#.&6/*+#/$.&! .G! 5!
8$6#.&/$&+$/n! 8%G%#/! 5G/%*! 5235/$7%! #5&#%*! 6+*,%*n0! 1@V1! r!
(*5&$.45:$33.G5#!"+*,!1@V1!>F*!C@!
! ?L!
" ($.##5! DI! ?.&5/$! ?I! <5&/$&$! 9I! %/! 530! (58;(54! ,%&%*5/%8!
)n8*.:n5F5/$/%! 6#5GG.38! /.! *%F35#%! /)%! 45&8$2+35! #.&8n3%! $&!
6)%%FU!F*%3$4$&5*n!*%6+3/6!r!`$.45/%*!>FF3!1@V1!>F*Y!}BF+2!5)%58!
.G!F*$&/~!
" !(.)%&! >I! D57$7! >I! `%*45&! -! P56)%G! =I! >2+;g5$*! r0! 95&8$2+35*!
*%#.&6/*+#/$.&! +6$&,! 6/%*%.3$/).,*5F)$#! C! 8$4%&6$.&53! F*$&/$&,!
4.8%33$&,!/%#)&.3.,n0!R*53!"+*,!R*53!9%8!R*53!-5/).3!R*53!=58$.3!
B&8.8!1@@WU!UVWU!AAVmAAA0!
" !(.*8%$*.! -\I! ?$65! rrI! c$853,.! ?>I! c+! Jb0! =%#.&6/*+#/$.&! .G! /)%!
45&8$23%!O$/)!.66%.+6! G*%%! G35F6U!5!V@!n%5*!%:F%*$%&#%!O$/)!VY@!
#.&6%#+/$7%!F5/$%&/60!-356/!=%#.&6/*!"+*,!VWWWU!UVSU!VCVhmVC1V0!
" !?%*5&8! -I! c$*6#)! r90! e$*/+53! 2%&8$&,! .G! 45&8$2+35*!
*%#.&6/*+#/$.&! F35/%6! +6$&,! 5! #.4F+/%*! 5$8%8! 8%6$,&0! r! R*53!
95:$33.G5#!"+*,!1@@WU!XYU!VAh@mVAhC0!
" !B+G$&,%*!cI!q%)4.33%*!9I!95#)/%&6!B! N&8$7$8+53!F*.6/)%6%6!5&8!
*%6%#/$.&! /%4F35/%6! G.*!45&8$2+35*! *%6%#/$.&! 5&8! *%#.&6/*+#/$.&!
`*!r!R*53!95:$33.G5#!"+*,!VWWXf!CYU!hVC;hVa!
" <.3%n! `?I! g)5n%*! q-I! c.&%n2*.._! >! %/! 530! 95&8$2+35*!
=%#.&/*+#/$.&!+6$&,!(.4F+/%*!>$8%8!?%6$,&!5&8!(.4F+/%*!>$8%8!
45&+G5#/+*$&,U! 5&! 5&53n6$6! .G! "+*,$#53! =%6+3/6! ! r! R*53!95:$33.G5#!
"+*,!1@VC!XVU!%VVV;%VVW!
" !\$26.&! N0! >875&#%8! 45&+G5#/+*$&,! /%#)&.3.,n! G.*! 4%8$#53!
5FF3$#5/$.&6U! *%7%*6%! %&,$&%%*$&,I! 6.G/O5*%! #.&7%*6$.&! 5&8! *5F$8!
F*././nF$&,0!P%O!b.*_U!q$3%nI!1@@Y0!
" \.$5/.!9(I!"5&/.6!9=I!-%6K+%$*5!>>!%/!530!-*././nF$&,!G.*!"+*,$#53!
5&8!-*.6/)%/$#!g*%5/4%&/!!!r!.G!(*5&$.G5#!"+*,!!1@VVf!11U!WVh;WVX!
" c$853,.?>0<$2+35G*%%G35FU5&%O4%/).8.G45&8$23%*%#.&6/*+#/$.&0
-356/!=%#.&6/*!"+*,!VWaWU!WSU!XVmXW0!
" c$*6#)! ?DI! \5*G%$&! B"I! ()*$6/%&6%&! >9I!q%$4%*! {>I! "588%)! -`I!
D%7$&%! r-0! ]6%! .G! #.4F+/%*;5$8%8! 8%6$,&! 5&8! #.4F+/%*;5$8%8!
45&+G5#/+*$&,! /.! F*.8+#%! .*/).,&5/)$#533n! $8%53! 6+*,$#53!
.+/#.4%6U! 5! F5*58$,4! 6)$G/! $&! )%58! 5&8! &%#_! *%#.&6/*+#/$.&0! r!
! G.!
R*53!95:$33.G5#!"+*,!1@@WU!XYU!1VVYm1V110!
" r+%*,%&6!-I!{*.3!tI!t%$3).G%*!c<I!`%$&%45&&!rI!"#)$#).!{I!BO%*6!=I!
{3+,! (0! (.4F+/%*! 6$4+35/$.&! 5&8! *5F$8! F*././nF$&,! G.*! /)%!
*%#.&6/*+#/$.&! .G! /)%!45&8$23%0! r! R*53!95:$33.G5#! "+*,! 1@@WU!XYU!
1VAXm1VX@0!
" D%$,,%&%*!(I!9%66.!BI!g).*!>I!t%$3).G%*!c<I!c$*6#)!r90!>!6%3%#/$7%!
356%*! 6$&/%*$&,! ,+$8%! G.*! /*5&6G%**$&,! 5! 7$*/+53! F35&! /.! *%53! /$4%!
6+*,%*n! $&! #.4F.6$/%!45&8$2+35*! *%#.&6/*+#/$.&! O$/)! G*%%! G$2+35!
.66%.+6!G35F60!N&/!r!R*53!95:$33.G5#!"+*,!1@@WU!PWU!VaXmVW10!
" 0D$+!iI!\+$!DI!95.!(!-%&,!iI!b+!\b0!>FF3$&,!#.4F+/%*!/%#)&$K+%6!$&!
45:$33.G5#$53! *%#.&6/*+#/$.&!+6$&,!G$2+35! G*%%!G35FU!4%66%&,%*!5&8!
%753+5/$.&!4%/).80!r!(*5&$.G5#!"+*,!1@@WU!=VUCX1mCXX0!
" 95*#)%//$! (I! `$5&#)$! >I! 95''.&$! "I! ($F*$5&$! (I! (54F.2566$! >0!
R*.45&8$2+35*!*%#.&6/*+#/$.&!+6$&,!5!G$2+35!.6/%.#+/5&%.+6!G*%%!
G35FU!G.+*!8$GG%*%&/!F*%F35/$&,!/%#)&$K+%60!-356/!=%#.&/*!"+*,!1@@AU!
UUWU!AhCmAYV0!
" 95''.&$!"I!`58$53$!\I!D5&#%33.//$!DI!`522$!DI!`$5&#)$!>I!95*#)%//$!(0!
"$4+35/$.&;,+$8%8! &57$,5/$.&U! 5! &%O! 5FF*.5#)! /.! $4F*.7%!
$&/*5.F%*5/$7%! /)*%%;! 8$4%&6$.&53! *%F*.8+#$2$3$/n! 8+*$&,!
.*/).,&5/)$#!6+*,%*n0!r!(*5&$.G5#!"+*,!1@V@U!=UU!VAWamVX@Y0!
" 9+**!DBI!J+$&.&%6!">I!\5n/5&!"9I!D.F%'!9NI!=.8%35!>I!95*/$&%'!
BbI! c%*&5&8%'! ?cI! 95*/$&%'! BI! 9%8$&5! <I! q$#_%*! =`0!
9$#*.6/*+#/+*%!5&8!4%#)5&$#53!2%)57$.*!.G!g$;A>3;he!F*.8+#%8!2n!
*5F$8;35n%*! 45&+G5#/+*$&,I! G.*! 2$.4%8$#53! 5FF3$#5/$.&60! r! 9%#)!
`%)57!`$.4%8!1@@WU!=U!1@mC10!
" -%/'.38! =I! t%$3).G%*! c<I! {53%&8%*! q>! =5F$8! F*././nF$&,!
/%#)&.3.,n! $&! 4%8$#$&%;! 256$#6! 5&8! 5FF3$#5/$.&6! (.4F+/! 9%8!
N45,$&,!\*5F)!VWWWf!C1U!Y;1@!
" -)54!>9I!=5G$$!>>I!9%/',%*!9(I! r5453$!>I! "/*.&,!B`0!(.4F+/%*!
4.8%3$&,! 5&8! $&/*5.F%*5/$7%! &57$,5/$.&! $&! 45:$33.G5#$53! 6+*,%*n0!
R/.35*n&,!c%58!P%#_!1@@XU!UPYU!A1hmACV0!
" =.6%*!"9I!=545#)5&8*5!"I!`35$*!c!%/!530!g)%!5##+*5&#n!.G!7$*/+53!
! G"!
6+*,$#53! F35&&$&,! $&! G*%%! G$2+35! 45&8$2+35*! *%#.&6/*+#/$.&U!
#.4F5*$6.&! .G! F35&&%8! 5&8! G$&53! *%6+3/6! r! R*53! 95:$33.G5#! "+*,!
1@V@f!AaU!1a1h;1aC1!
" q%$66! DBI! -*.#%66! .7%*O$%O! N&! -*$&'! <`I! %8!=5F$8! -*././nF$&,! $&!
B+*.F%! 5&8! r5F5&! `53/$4.*%! 9?U! D.n.35! (.33%,%! .G! 95*n35&8!
VWWXf!C1U!Y;1@!
" t).+! DI! ")5&,! cI! c%! D! `.! `I! D$+! \(I! D$+! b-I! t)5.! rD0! >##+*5/%!
*%#.&6/*+#/$.&! .G! 8$6#.&/$&+.+6! 45&8$23%! +6$&,! *%7%*6%!
%&,$&%%*$&,! #.4F+/%*! 5$8%8!8%6$,&[*5F$8! F*././nF$&,! /%#)&$K+%U!
5!F*%3$4$&5*n!#3$&$#53!6/+8n0!r!R*53!95:$33.G5#!"+*,!1@V@U!XWU!1VVYm
1V1V0!
!
!
